
Creating Labs for 
Online IPLS 

Courses Using 
IOLab

Chris Ertl, Heath Hatch
certl@umass.edu

hhatch@umass.edu

AAPT Summer 2018

mailto:certl@umass.edu
mailto:hhatch@umass.edu


Outline

§ Our IPLS Courses
§ Why have lab outside the lab?
§ Materials & Cost

§ Our Labs
§ Results

• Effectiveness
• Student Satisfaction



Our IPLS Courses

§ Physics 1
• Team Based Learning – Fall, Spring

• 1100 students per year
• Online – Fall, Spring, Summer

• About 60 per year
• About 50% Take Lab Home

§ Physics 2
• Lecture – Fall, Spring

• 800 students per year
• Online – Fall, Spring, Summer

• About 50 per year
• About 50% Take Lab Home



Why have lab outside the lab?

§ Room Availability

§ Scheduling Conflicts

§ More Flexibility

§ Summer Courses

§ A Complete Online Course



Cost

§ IOLab Retail Price $120

§ Physics 2 Additional Materials
• Total $108.43

§ Physics 1 Additional Materials
• Total $20.62



Our Labs
Physics 1
1. Position vs. Time Graphs
2. Velocity vs. Time Graphs

3. Newton’s Laws 
(Including Friction and 
Tension)

4. Torque
5. Impulse
6. Conservation of 

Momentum (Collisions)
7. Buoyancy
8. Atmospheric Pressure

9. Simple Harmonic Motion

Physics 2
1.Double Slit Interference
2.Thin Film Interference

3.Snell’s Law
4.Electric Fields
5.Magnetic Fields 

(Straight Wires and 
Coils)

6.Electromagnetic 
Induction

7.Lenz’s Law (Student 
designed lab)

8.Circuits with Resistors
9.Circuits with Capacitors



Activity: Torque on a door

Materials: IOLab Device

Purpose
§ Observe the relationship between force applied and location



Activity: Buoyancy and Archimedes’ Principle

Materials: IOLab Device. Overflow Can, Metal bucket with s 
hook, Density block, Wood block with hook

Purpose
§ Discover that Buoyant Forces = Weight of Fluid Displaced



Activity: Magnetic Fields

Materials: IOLab Device, Magnet wire, AA battery pack, 
Mystery coil, Multimeter

Purpose
§ Collect Data to Calculate !0

§ Determine N in the mystery 
coil



Electromagnetic Induction & Lenz’s Law
Purpose
§ Determine which pole is which on an unmarked magnet

Materials: IOLab Device, Magnet, Height Marking Tube, Student 
Made Coil



Results: Effectiveness
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Results: Student Satisfaction



Results: Student Satisfaction

What did you like most about this lab format?

§ “I liked how you had the option to budget your own time 
at home to do the take home lab kits.”

§ “I was able to do the labs on my own time.”

§ “It was convenient + relatively straightforward.”

§ “You could easily do everything at home.”



Results: Student Satisfaction

§ “I liked the at home option and I could come in if I had 
problems.” *

§ “While completing the labs at home I still felt like I received 
a strong understanding of concepts - perhaps greater 
because I could spend as much time with the tools as I 
needed.”



Results: Student Satisfaction

Other Comments:

§ Great class, have already recommended to busy students. 
Love Heath and Chris combo.
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